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Chiral compounds are used in many fields so frequently that chiral 
separation has become more and more important in analytical science. High 
performance liquid chromatography (HPLC) becomes a very important 
technique in chiral separation. Native cyclodextrins as their derivatives, which 
exhibit good enantiomeric separation abilities toward a wide variety of chiral 
compounds, have become one of the key research fields in HPLC. 
Our laboratory has prepared a novel chiral stationary phase of butylated 
β-cyclodextrin by dynamically coating on the ODS column for HPLC. Based on the 
previous work, several 2,6-bi-O-alkyl-β-cyclodextrins were synthesized, including 
ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-octayl and n-decatyl, and their 














    
2,6-bi-O-alkyl-β-cyclodextrins were dynamically coated on the octadecylsilanized 
and/or octadsilanized silica columns through hydrophobic interaction. The procedure 
to the preparation of chiral stationary phase of 2,6-bi-O-alkyl-β-cyclodextrin and the 
chromatographic properties for enantiomeric separation were described in details. 
The effects of length of alkyl chain in alkylated β-cyclodextrins stationary phase and 
the type of reversed phase columns on the enantioselectivity were systematically 
studied. The results have shown that such columns are relatively stable and have 
good reproducibility. The coated chiral stationary phase can be removed by 
methanol flowing through the column; the original column is regenerated and can be 
used repeatedly. 
In this dissertation, 16 pairs of chiral compounds, including racemic 
1,1’-binaphthalene-2,2’-diol, mandelic acid, 2-phenylglycine, phenylsuccinic acid, 
tryptophan, benzoin, phenylpropanolamine and their analogues were examined on 
the coated column by reversed phase high performance liquid chromatography 
(RP-HPLC ), and the most racemates can been completely separated. The influence 
of the mobile phase composition and the structure of sample on the resolution were 
investigated. The method can be applied to determine the enantiomeric excess of the 
asymmetric products. The chromatographic properties of the geometrical isomers of 
substituted phenol were also examined on the coated column. A good separation was 
obtained for cresol isomers on the C8 column coated with 2,6-bi-O-pentyl-β-CD. 
The results showed that the Symmetry C8 column coated with 2,6-bi-O-pentyl-β-CD 
has the best resolving ability for the isomers and enantiomers examined in this study. 
The mechanism of the retention and chiral recognition for the chromatographic 
process was discussed. The chromatographic property of the coated 
2,6-bi-O-alkyl-β-cyclodextrin column was different from that of original reversed 














    
explained by the hydrophobic interaction and inclusion complexation between the 
solutes and the coated column. The enantiomeric resolution mainly depends on the 
chiral recognition by the inclusion complexing of the cyclodextrins. 
In the end, the enantiomeric resolution of phenylsuccinic acid was studied by 
normal phase high performance liquid chromatography using CHIREX 
(S)-tert-leucine and (S)-1-α-NEA as chiral stationary phase. This method has been 
applied to identify the enantiomeric purity of the samples from the resolution of 
racemic phenylsuccinic acid. 
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用中至少有一个与立体化学因素相关。”Pirkle 的开拓性工作大大促进了各种手













































































    
纤维素衍生物手性固定相等。目前，国际上发展的高效液相色谱手性固定相按
照手性选择剂类型可分为七类： 
（1）独立型手性固定相  即刷型 CSP，其手性识别基于“三点作用原理”。它
的发展主要因归功于美国 Illinois 大学的 Pirkle 研究组，因此称为 Pirkle 型或多
种作用（Multiple-interaction）手性固定相[15,16]。在手性液相色谱领域，此固定
相是当前使用量最大、适用面最广的 CSP。 
（2） 多糖衍生物手性固定相  多糖衍生物固定相主要是以纤维素及其衍生物
涂渍在微粒硅胶载体或化学键合在硅胶表面上形成的手性固定相。常用的有
OA、OB、OC、OD、OJ、OK 等商品纤维素柱。已报道的氨基酸、醇、酮以及
各种手性药物的 80%-85%分离工作是采用 OD、OJ 两种固定相进行的[17,18]。 
（3） 配体交换色谱（LEC）手性固定相  适合 HPLC 的硅基 LEC-CSP 是由
Gubitz 等人[19,20]发展起来的。配体交换色谱是离子交换色谱的一种特殊形式，
在于手性配体与金属离子配位形成可逆的金属配合物。手性配体构型的差异决
定金属配合物的热力学稳定性的差异，这是 LEC 拆分手性分子的依据。 

























    










和九聚体，分别称为 α-、β-、γ-、δ-CD。如图 1.1 所示，CD 分子中具有中空并
成“V”型的圆筒状构造，腔内侧是以糖苷氧原子连接的 C-H 基团组成的环，呈
相对疏水性，羟基在筒结构的开口处,呈亲水性。C-2 和 C-3 位置上的仲羟基在
圆筒结构的大口端，旋转受到限制，有确定的取向。C-6 位置上的伯羟基在圆
筒结构的小开口端。组成 CD 的每个葡萄糖单元有 5 个手性碳原子，由 m 个葡
萄糖单元构成的 CD 分子将有 5m 个手性中心，因而作为主体分子能够给客体
分子提供一个良好的不可多得的不对称环境。 
 



















择性差异，这就是 CD 手性固定相拆分手性化合物的主要依据。 
作为一类特殊的手性选择剂，环糊精在气相色谱，液相色谱，毛细管电泳











(1) CD 分子在 190nm 以上的波长范围内透明，可用 UV 检测 CD 包结物； 
(2) 通过短程范德华作用力，许多溶质在 CD 疏水空腔内发生紧密适宜的包络，
形成稳定包结物； 
(3) CD 疏水空腔边缘有许多羟基，特别是 C-2,C-3 的仲羟基可与对映体以氢键
形成不同结构、性质的复合物； 
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